






























reducing thegreenhousegasemissions.Oneof thesepolicies isknownas the20Ͳ20Ͳ20 (EC,
2008). The 20Ͳ20Ͳ20 targets consist of reducing the primary energy consumption by 20%,
reducingthecarbonemissionsby20%andincreasingthecontributionofrenewableenergyby







as transports,buildings,agriculture,electricityproductionand industry (EC,2011).Buildings
sectorisoneofthesectorsthatpresentsagreatpotentialforreducingthecarbonemissions,of
around90%below1990levelsuntil2050(EC,2011).








allmember states, theEnergyPerformanceofBuildingsDirective,EPBD (EP/EC,2010), that
introduces two main concepts, namely, costͲoptimal energy performance and nearlyͲzero
energybuildings.ThecostͲoptimalenergyperformanceisregulatedbyacommonmethodology
framework to evaluate the cost effectiveness of the constructive solutions for buildings or
buildingselements,whichbalancestheglobalcostsofrenovationwithenergyneedsthatcome




coolingandDHW, thebuildingsenvelopemustnotbeunderestimated,once it reduces the
temperatureexchangeswiththeoutsideenvironment,contributingnotonlytotheoptimized
performanceof thesystems (OECD/IEA,2013)butalso toabetter indoorenvironment.The
roadmap2050,statesthatabalancebetweenanefficientenvelopeandadvancedequipment
needstobeestablishedattheregionalorlocallevel(OECD/IEA,2013).
In what concerns the systems for heating, cooling and DHW, and considering they are
responsible for thebiggestamountofenergyconsumptionwithinbuildingsenergyuse, it is
predictedthatenergyefficientheatingandcoolingtechnologieshavethepotentialofreducing
CO2emissionsbyupto2Gtby2050.Thesetechnologiesmayincludesolarthermal,combined
heat and power (CHP), heat pumps and thermal energy storage, photovoltaic, urban wind
energyandbiomass(OECD/IEA,2011).
According toOECD and IEA,districtheating is themostenergyͲefficientheating solution in
denselyͲbuiltareas.Inruralareas,wheretherearemostlydetachedhouses,theheatingsystems
willbereplacedbyheatpumps,electricheatingandwoodfuels(OECD/IEA,2011).
The key to answer to the currentenergydemandswith their consequent carbonemissions







increase in the energy efficiency of the neighbourhood always depend on the energy mix.
However, itcanhelpto increasetheefficiency inabout20%consideringtheneighbourhoods
buildingsasawhole.Districtenergysystemscreatestheopportunityofreducingthecarbon








From the energy production until the final consumer a great amount of energy is lost by
conversion.Theselossesaffectseriouslythebalancebetweentheenergysupplyandtheenergy































































Another example is the district heating in Sheffield, which is based on the process of coͲ






































































compared. The analysis starts with the energy characterization of each building, with the
calculationoftheenergyneedsfollowingthePortuguesethermalbuildingregulation,whichis
basedontheISOͲ13790.











use is derived. The conversion factors are 2.5kWhPE/m².y per kWh/m² for electricity and
1kWhPE/m².yperkWh/m²forgas(MEE,2013).












by the European Commission Delegated Regulation nº 244/2012 (EC, 2012). The same










The villas no longer complywith the current living patterns and the four apartmentswere






























Beforerenovation 84 17 29 478 24
Afterrenovation 33 11 29 292 14
Table3Summaryoftheanalysedmeasuresforthebuildingsenvelope
 Roof Wall Floor Window
Base XPS5cm EPS6cm _ _
M1 RW8cm _ _ _
M2 RW14cm _ _ _
M3 RW14cm _ RW4cm _
M4 RW14cm _ RW8cm _
M5 RW14cm EPS4cm RW8cm _
M6 RW14cm EPS10cm RW8cm _
M7 RW14cm EPS10cm RW8cm PVC2,4
M8 RW14cm EPS10cm RW8cm PVC2,1
M9 RW14cm EPS10cm RW8cm PVC2,0
M1a ICB4cm _ _
M2a ICB8cm _ _
M3a ICB8cm _ ICB4cm
M4a ICB8cm _ ICB8cm
M5a ICB8cm ICB4cm ICB8cm
M6a ICB8cm ICB8cm ICB8cm
M7a ICB8cm ICB8cm ICB8cm wood2,9
M8a ICB8cm ICB8cm ICB8cm wood2,5












 Heating Cooling DHW Renewable
BITS1 Gasboiler _ Gasboiler _
BITS2 Heatpump _ Heatpump _
BITS3 Heatpump _ Heatpump PV
BITS4 Biomassboiler _ Biomassboiler _
















considered.Thissystem isbackedby individualelectricheaters ineachofthedwellings.The
































emphasis on energy efficiency, environmental performance, and the growth of onͲsite
renewableenergysourcesthatpresentchallengesregardingtheirintegrationinglobalgrid.
ThedistrictenergysystemshavetheabilityoftacklinglargeͲscaleenergyproblemsonalocal










heatingor cooling, forDHWpreparation (aspresented in thispaperwith solar thermal)or
electricitygeneration,thesolarpotentialofourclimateandthehighenergypricespresenta
real opportunity that worth exploring to deal with the growing demand for energy, the
dependencyondepletingfossilfuels,andclimatechange.
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